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Claims (CI. 024) 
is - invention reláte to ne fibr0us- ig- in a  d state ad which, can-be«.regoEly. coDr 
mts ,ov ., pigmented fibers  or pul9- and  inc!udes  ver-tëd intb a .fibro pup- and . us  for dx 
th hew. dry  brous « igments. ad the - process  re w.ith  0ther fibe  for papër; mnuft. 
of producing thém In my prior applications Sèria' 
ene  bropigments  or pigmented fibers 5 filC: ApI; 23 194G a. 66619 
ave m0oE cell0sic pulp .bers conaining- 196 I hve descrbd e production 0f a ë 
pre¢ipi.ed withinthefibers ,and on- and aroO - pimend fiber stock in- the: form 
tëfibers anamt of nely divid pigment the .treS-tmen of: cellulOsic fibers- wit  a stro  
pt!ular.ly calim bari or zincpigments lut-ion o clcium, chtoride-to-effc;modica 
or  cab0na, etc. eceeing the - dy weigh of  e, g, sodi ca-bonate, tb- precpitatë calcï / 
hebers nd adgant'ageously« in..amoUnt  great- cabontin/and on.. and  around- the  er.;.: nd 
ly  exceedig:te eight of fibes t' u o sch. pigmente@ fir 
e- ne  diy br0u pigmets  oP pigmented  mixturë With untred  fibes in mag 
bers ar e made by precipitting in and  on. and - 15 or for e in the outer layer in mag laiS 
around: thë modified celluosicbers-a . insolul stock  or.. bot,. ccoroEng toc the- 
pigmen, wih a. considea-ble, pat  of  the pre on such pimëd be stock- i . feed « £m  
cipid  pigment  thin the fibers e- new the geatepar. 0f, itS atérand» conveted, i 
pigmend es arë/mad by first subecing a d brou  pigment  or; pigmented 
the flber initie, form 0f.a - pullt o. the action 20 ca be, sv  andshipped ln. 
de orn chloridë contaning- a am0un of  pulandedaSafibr0uspiment 
chloride  f exceeing.; the dry. weight  o hè ' it pa.per stock-  for Ppe».. mnufactuï. 
ber;. toçec . swelling. nd  hyda.ton and modi - e. bers Wfc. ave Used in massif the n 
ctin and ge]atinizstionof the bers. s0. that 25 bous pigmet include pspë». 
a lazge« amoun, of ch.loridè t  be- containd  prticulkrly: cellulosiC- bes inclhdi 
thin the gelatinized fibers» a.n then » pe  checal: and_ semichemoEl pul.p..ad. od , 
9tating; theïnsluble calci barium 0 zinc wood fibers such;  sulfite plp sltê 
Pgmt;adoEng-  solion.ef a soluble  sa- sodapulp semichemica].pulp 
such as sodium»cavbnate or.sulfate linm. 30 etc. e stvc treed may bê 
se,, etc, t-çhe fibers o  ea.d  wit thê bleached'. Stoc ad ma  e 
chloride., föllowed 6yremo of heslt;rmed - been. peol eed« in. a bear.. o refl 
as  bpr0dUct., and  drylng te prdhc der - engine-o wchmay»be unreëstoCk or.lUh 
g]tcd contions to gie thé d. PigmentëQ ma be  subjected, to . beating or .eflning 
fiberïofibus pigment, . 35 nection.Wih e eatment f the 
The esent voenion.i bsed« upo. the . dî dce the ne bro. pigment. 
ce ht celluoc fibe, sck ( chemcaL oemï- TheLpnpfibers are advantageoly sb ead 
chÇca.l,: o mechanical pp) use in. ma.ing, wih  Stog sol.on of Calci. chlord con.. 
g0ndWood. (ligD0.-cel.se): ers (mechaC*l. tageus! any. m. the amot0f.'fies. 
bi, or zinc» chlorde o hydrat modïy and fiçnly., stong. lntion;. o with. 
g¢linïZthe.pulpbers; d hat th..s0 modi P with  mo2c;due solution, toet:.hy 
fleoE cellulsic fibcrs can thcn  b teatedth, ï 45 tQ an el n. gelaiztion 
inlhbè pigment such  calci carbonate; h Soc hydteQ fiber; ter- wch, bh 
d6e' lrgely thin he-mo.oEcd fibers; as 50 sç!ulc s; wch. wil pecipita an inluble 
w. as. on. and aod the. mÇdifie fibers; - and calciu co.oud a a. Pigmen wthin 
b  fr¢,ed, f slt formed   ;Çroduct, a; used to give calci crhonae as e pigmet 
-eg geregnld: C.ondition to« give. a  v!ua=  scï- pr.eçipat, in an excengl« » s  of 



When the fibers are treated in the form of a 
plup, e. g., 1% or 2% fibrous content (dry 
basis) or when a more concentrated stock 
used, e. g., around 4% or 5% or 6% of fibers 
(dry basis) the calcium chloride is advantage- 
ously added in the form of dry calcium chloride 
and in amount two or more rimes the weight 
of the fibrous stock (dry basis). Thus with 
stocks containing around 4 or 5 or 6% of fibers 
(dry basis) the amount of calcium chloride is 
advantageously such as fo form a solution of. 
e. g. 13% or higher or up to 15 to 20% ormore, 
and saturated calcium chloride solutions can 
be used. With more dilute pulps containing 
e. g., around 1% or 2% of fibers (dry basis) 
more dilute calcium chloride solution can be 
used, e. g., a solution containing 5% or more 
calcium chloride or more advantageously a solu- 
tion containing around 10% or more calcium 
chloride, with prolonged mechanical treatment 
or beating to effect swelling hydration, and 
-geltin/zatiori of the pulp fibers. 
.With strong calcium chloride solutions, e. g., 
arund 13 fo 20%, a profound modification, of 
the cellulosic fibers takes place in a short 
riod of time, e. g., 5 to 10 or 15 minutes, with 
proper agitation. The fibers become more or 
less gelatinous and transparent in appearance. 
With more dflute calcium chloride, solutions 
pr01onged beatingof the pulp in a beater is 
vantageous fo promote the hydrating and gelat- 
inizing action and also fo convert the pulp into 
a refined pulp. 
Instead of adding dry calcium chloride to an 
ordinary pulp containing a small percentage of 
fibers» the treatment .can be carried out. by 
ádding .dry. pulp stock (chemical, semi-chemical 
or mechanical pulp) to a more dilute aqueous 
solution of. calcium chloride, advantageously a 
10% solution, and with beating or refining of 
the pulp  to promote the action of the calcium 
chloridWon the fibers and to bring about the 
swelling and hydrating and gelatlnizing action 
with resulting incorporation of a considerable 
amount of the calcium chloride within the fibers 
as well as on and around them. This method 
of trCting dry pulp with an aqueous solution 
of calcium chloride is more fully described in 
mï companion application Serial No. 15,509, now 
Patent-No. 2,583,548 issued January 29, 1952. 
After such treatment of the pulp fibers with 
calcium chloride the stock is treated with a 
solution of a soluble-sali such as sodium car- 
bonate (soda ash). or sodium borate, e. g., in 
the form of a 10 % solution in suflicient amount 
fo react with the calcium chloride and precipi- 
tare an insoluble pigment (e. g., calcium car- 
bonate or calcium borate) in and on and around 
the modified fibers. The .amount of added sol- 
uble salt is equal to or somewhat more or .less 
than the. amount which is sucient to react 
with all of the. calcium chloride nsed. With 
cellulose fibers (chemical pulp) the amount of 
soluble salt is advantageously slighfly in excess 
of that required to react with all of the calcium 
chloride, but with groundwood fibers care should 
in general be taken to avoid any excess of the 
alkali salt which would darken or otherwise af- 
fectthe .Stock,-.and wtth such stock the cal- 
cium .chl0ride and Sodium carbonate are used 
in exact"reáçting proportions or with a slight 
excess O'!calciinn chloride. 
.. The. rùlfing treated and pigmented Stock 
:iï.tn'ghlythdated andin general bas much less 
...... strêrgth thar he untreaed stock but if carries 

4 
the precipitated pigment distributed through- 
out the hydrated stock while pigment is also 
precipitated on the hydrated stock and in the 
water in which the stock is suspended. 
5 This specially treated and modified stock is 
highly pigmented. The amount of pigment is in 
excess of the weight of the stock treated (dry 
basis) and particularly advantageous products 
 are marie by incorporating an amount of pigment 
10 which is twice the weight of the fibers or three 
rimes the weight of the fibers or even four or rive 
rimes the weight of the fibers or more, as illus- 
trated, for example, in Example 1, where the 
weight of the pigment is about 7.7 times the 
15 weight of the fibers, and in Example 2, where the 
weight of the pigments is about sixteen times the 
weight of the fibers. 
The stock after treatment with the calcium 
chloride and with the soluble sodium salt will 
20 contain sodium chloride in solution. A large part 
of this sal will be removed when the fibrous 
stock is filtered or the main part of the water 
 separated from it but if is advantageous to wash 
the treated stock to effect more or less complete 
25 removal of the sodium chloride or the greater. 
part of it before the pigmented stock is dried. 
The washing of the treated stock can be carried 
out by decantation or by washing in pulp washers 
with replacement of the sodium chloride solution 
30 with fresh water, care being taken that the water 
drawn off is clear or relatively clear water to 
avoid or minimize loss of nely suspended pig- 
 ment during the washing operation. 
This washed stock will contain the pigmented 
35 fibers or fibrous pigment with a relatively large 
am0unt of water. To produce the dry fibrous 
pigment or pigmented fibers this stock is freed 
 from the main portion of its water by filtering 
or passing .over a screen and advantageously in 
40 the form of a continuous sheet from which most 
of the water is drained or sucked by vacuum or by 
passing through pressure rolls fo squeeze out as 
 much water as possible. And the resulting wet 
pulp is then dried under regulated .conditions to 
45 form the dry product. 
It is important, for producing products which 
can be readily rehydrated and reconverted into 
pulP form with water, to avoid excessive drying 
 and the production of a bone dry product, which 
50 is less valuable as a fibrous pigment.. The drying 
can, however, be carried out rapidly by passing 
wet pigmented fibers through a continuous drier 
.. in shee form and drying fo the point where 
still contains a small amount of .water, e. g., 
55 around 5 to 10 % more or less based on the fibrous 
content of the pigmented fibers. The product 
 can also be airdried but this will ordinarily take 
too ïong a rime for practical operations. Ordi » 
nary drying rolls can be used with a limited rime 
0 of contact of the continuous pigmented fiber 
sheet with the hot rolls to avoid excessive heafing 
and drying. The wet fibrous pigment, or 
.._ mented fibers can also be broken up into lumps 
or into small pieces before drying. The dried 
5 product can also be broken up into lumps or 
pieces or into coarse powder form or the dried 
product can be formed into rolls or into laps 
" storage and shipment. 
This new dry fibrous pigment or pigmented 
70 fibrous/product will contain the finely dividël 
precipitated pigment in amount exceeding the 
weight 0f the fibers treated and advantageously. 
  in amount two or- three or four rimes the weight 
 of the fibers or even more. " " 
75 . This new fibrous-pigment-is avalublé pignn 



eont;ained around 80 %. of calcîum:carbofite b: wer .to form a pulp whicti tan then be used for 
anambuftt approximately fodr tiriies the weight  admixture With untreated :pulp or paper stock 
of" thb.cellulose fibers (dry basig).::and around 1 b gfi/e.a pïgmented paper stock and paper. 
to-1% of water,corresponding:to around.::5 .fo- : Sdch:-tïighl¢. pimented fibers containing bar- 
"/% bf Waté On ttie fiber content o,tiie filrons: 5.. ifln oi"ind pigments, after drying and convert- 
pigment.-  - ,-:  o- 'ï i iit5 lulp f0rm,-aswell as before drying and 
..In the above :exà'mpies the iïbrous pigmeia  while.inapulp form, can be used for admixtur e 
- c0ntain a relatively small pementage  of: fi-be'aid ' W.ith ordina/y paper stock fo supply fibrous pig- 
an amount"bf'-ne precipitatëd- pignér/t »ev,I: ment tliereto .as descibed in connection with the 
 rimes the weight of the fiber. - Such "pro#lucts arë 10- fibrous-, pigments containing  insoluble calcium 
valuable fibrous pigments which can be admiëd pigmërits '.in my prior applications Serial Nos. 
with water and reconvertedinto.the form Of a: 664,425",.Smd 666,199. " 
fibouS Content:is rëlativelysiiiull,--it neVèr.hd.ls" .. i..:Highly pigmCted cêllulosic pulp comprising 
h a profoand- modifyn efIect in holdig.«:fhe. 15. the dried residue of swollen, hydrated and gelat- 
finely tivided précipiterC calcium carbonatëïn- inizëd-celluloic:flbers and an am0unt of flnely- 
a condition-which minimizes lOss of pigment and- diftiedçpigmerit in'excess of the dry weight Ofthe 
enables the-pigment to be readi!y incorPorated fibèrs/--and not etcèêding about .16 :rimes the 
withordinary paper pulp sock. "- .,  ,. . :.,«,.:: weight"0f, the fiber; he pigment being selected 
While ït is possible by usiffg a Sto,ck Of highé: 20: from the class which consists: of precipitated in- 
concentration of fibers-and a.-te'ss exces 0fcal organic sal of calcium: barium-and zinc, .the 
cium chloride fo Produce pigmentéd fibers which nelY-divdéd pigment being largely within the  
contain approximately equal parts by .weightii0! cellulosic .fibers but also on and around said 
fiber and p.igment, ,it is more advantgë:"i!'ë ' fibers, te nely-divided pigment within the 
producë m5e:hoEghly.Ïimented',fibers:w, hïticoiá- 25 fibers h.aying, bee n precipitated in situ therein 
tàin ït. leag twi6Waïïaïch pigment as fiber and by reaction- of one soluble salt with a second sol- 
evèn more advantagë0us-for many purP0ses to uble salt'while the secgndsoluble salt is within 
lroduce pigmented fibers containing,three or four the fibers .while they are in a .swollen; hydrated 
or rive :rimes as much pigment as fiber oe:vçiï'! " and-gelatinized state, said pigment material 
higher prcentages. ' ......  : " " " ; - 'ç - :;::: 0 forming: a pulprlike mass on admixture with 
 Thé new fibrous pigments or'Pïgmënte:-fibër' water. ' : .... 
can similarly be made With'barium-and zinc pig: ' 2. Fibi.ous Pigments such as defined in claire 1 
ments, by-the addition of dry pUlp t0 ;solution in wh]h :the ,cëilosic .fibers .arechemical celllr 
of brium chloride..and-Zinc Chl0/ide:orb, ïdih I 10é PUlp Iibèrs: 
dy.bariupa , chtoride 5-:ry zinc chloride fo an, 35 3. Fibrous pigrnents Such as defined in claim 1 
aqudous pulp-with mechanical treatmënt When in-which the fibeis are groundwood fibers. 
required fo effect swelling and hydratingandçge- 4.. Fibrous pigments such as' definedin claim ï 
latinizing of the pulpibers in the, bariunï:;lïtSiieë inwlïcl thé piriïent is more than twice the 
or in-the zinc chloride.so!ution:followed by pre:  wéih:b the fibers. 
cipitation of the insoluble ,Safiuin Or zinc pz 4o :5. Fibrous pigments such as defined in claim 1 
ment by- the':addition of a soluble salt such as soi in which thé pigment is more than three rimes 
dium sulfate Or alum (aluminum '-.sulfgte) .:-o  th wèightof the fiber: : " 
other soluble sulfate, or b-.:ïiding soïïiïin «,: .-6.: Fibr0us pigments such as defined in claiml 
bonate or other soluble carb0naté,etc.-tbPréciiSf- in whiclà-the pgment is more than four rimes the 
tare insoluble barium sulfate or zinc sulfate-or a' 45" w¢ightpf the fibers. 
mixture of barium sulfate: and aluminum hYdráte T ..'bou pigments such as defined in claim 1 
or: barium: or zinc carbonate or zinc :silicate :or in whch the pigmen t s a calcium carbonate pig- 
zinc hydroxide, etc. largely-within nd also on" ment..isrecipitated by /he reaction of calcium 
and around the cellulosic fibérs-  .'! .... : -".--, :: ,:' , chloride aad sodium carbonate. 
Thé- process in-which bariUm chloride br-ii. 50 8. Fibrous pigments such as defined in claire i 
chloride is used is cárried outas-hereinbéfore'dè- in:hich he pigment is. a calcium carbnate pig- 
scribed in connection with calcium .bh16:ilê bY  ment precipitated by the réaction of calcium: 
addirig,,.-dry bariurn :'clldride ër drY ziiï"iIoridë chlride and sodium carbonate, in amount more 
fo a- fibrous pulp or by  adding dry. pulp "t 0 he " thon twice the weight of the fibers. 
brium chloride or-zinc chloride solùtion: with 5 '".9..Fibçoï iigments Such asdefined in claire 1 
mechanical treatment 'When needed fo effect the n'which thé pigment is a calcium carbonate pig- 
hydrating and swelling .and gelatinizing of thé mént  lJredi:pitated by the raction of calcium 
fibers so that a minimum of frëe ,wtër ï prenent chlorlde and Sodium carbonate, in amount more 
around thé gelatinized fibei'nd by thé n. preCipi- - lan three rimes the weight: of thé fibers,  
tating: the insoluble barium or zinc pigment by ]j: 10. Fibrous pigments Such as defined in claim 1 
adding-the solubl pécipitatingsalttGiïelat - in Which the pigment is a calcium arbonate pig- 
The amount ofinsoluble barium or-zinc:pigJ. chioride and sodium, carbonate, in amount more 
ment, as well as the amount of insoluble caI6iUï thsJn four rimes the weight of the fibers. 
pigmentl will exceed the dry weight 6f he.-fibe' ' -: - 1:1. Fbrous ligmênts such as defmedin claim 1 
and-fll advantàgeously be two or three or four ifi:/idÏ the pigmënf is a preciPitated .barium 
or more rimes the Weight of the fiber "ànd 'thé c0mioïmd Pigment.  " 
pigments wfll be largely contained ïn a fihepre 12] Fibrous pigments sUch as deflned in claire 1 
cipitated state within the .fibers as weiYàs-bn afid in which the pigment- is a precipitated zinc com- 
 " ' ......... : : ' " 70 poundpgment.' 
around the fibers. - ........ 
The highiy pigmented fibers conta .nirï'the i!i ': -". : : :- " 
soluble barium or zinc pigments when prb'di/c: : ' " WILLIAM LUTTON CRAIG. 
in pulp form can be dried under rëguàed :'0fi= " : " " 
ditions .fo give dry fibrous piSment" WÏih :cbxl - ,- (Referencés on following page) 
bé shipped and stored and nsed bY admixïn:'wïtl/:. 75 " : :  .... " 
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